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ABSTRACT OF THE DISCLOSURE 

New substituted indenyl alcohols and derivatives 
thereof which have anti-in?ammatory, anti-pyretic and 
analgesic activity. Also included are methods of prepar 
ing said indenyl compounds, pharmaceutical compositions 
having said indenyl compounds as an active ingredient 
and methods of treating in?ammation. 

SUMMARY OF THE INVENTION 

This invention relates to new substituted 1, ®-alkyl—. 
idene (or heteroalkylidene) indenyl alcohols, ethers and 
reverse esters and to processes for producing ‘the same. 
This invention also relates to pharmaceutical composi 
tions containing said indenyl alcohol compounds as an 
active ingredient and to methods of treating pain, fever 
or in?ammation by administering these particular com 
positions to patients. 
DESCRIPTION AND: PREFERRED EMODIMENTS 

The invention is more particularly directly to new 
substituted indenyl alcohol compounds having the fol 
lowing general formula: 

wherein : 

R1 and R2 each may be hydrogen, halogen, alkyl, alkenyl, 
aryl, haloalkyl, alkylthio, arylthio, aralkylthio, amino, 
alkylarnino, dialkylamino, acylarnino, N-heterocyclic, 
hydroxy, alkoxy, alkenyloxy, alkynyloxy, aralkoxy, 
haloalkoxy, carboXY, alkoxycarbonyl, ,alkoxy 
carbonyl or vR1 and R2 together may be alkylene or 
keto; 

R3 may be hydrogen, alkyl, haloalkyl, alkenyl, alkynyl 
or trihalomethyl; 

R4, R5, R6, Rq, R8 and R9 each may be hydrogen, alkyl, 
acyloxy, aryloxy, alkoxy, nitro, amino, acylamino, 
alkylamino, dialkylamino, alkenyl, alkynyl, alkenyloxy, 
dialkylaminoalkyl, sulfamyl, alkylthio, alkylsul?nyl, 
alkylsulfonyl, hydroxy, hydroxyalkyl, acyl, halo, 
cyano, carboxyl, carboalkoxy, carbamido, haloalkyl, 
cycloalkyl, tri?uoromethyl or cycloalkyloxy; 

X may be alkylene, alkenylene, alkynylene, O, S, car 
bonyl, sul?nyl or NR wherein R is hydrogen or alkyl; 

@ may be aryl or heteroaryl; 
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M may be hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, 

alkanoyl, haloalkanoyl, alkenoyl, alkynoyl, cyclo 
alkanoyl or aryl containing less than three fused rings 
or Y wherein Y is: 

This _R3 

R Ho 

The aryl or heteroaryl substituent, <9 , may include 
an aryl ring system such as benzene, naphthalene, bi 
phenyl or a heteroaryl ring system such as a pyrrole, 
furan, thiophene, pyridine, imidazole, pyrazine, thiazole, 
pyrimidine, benzothiazole, pyrazole, oxazole, pyrane, 
pyridazine, indole, thionaphthene, benzofuran, benz 
imidazole, azaindole, benzoxyrane, quinoline, isoquino 
line, quinoxaline, naphthyridine or benzoxazole and may 
be substituted with any of the aforementioned R8 and R9 
substituents. 

In the preferred compounds of this invention R1 and 
R2 are hydrogen, C1,_5 loweralkyl, C2_5 loweralkenyl, 
phenyl or benzyl; ‘R3 is hydrogen, C1_5 loweral‘kyl or 
C1_5 ehloro, bromo or ?uoro loweralkyl; R4, R5, R6 and 
R7 may be hydrogen, halo (chloro, bromo, ?uoro), C1_5 
loweralkyl, halo C1_5 loweralkyl, C1_5 loweralkoxy, 
cyano, nitro, amino, C1_5 loweralkylamino, C1_5 di 
loweralkylamino, C1_5 loweralkanoylarnino, C1_5 lower 
alkanoyloxy, hydroxy, C1_5 loweralkanoyl, C2_5 lower 
alkanoyl, C2_5 loweralkenyloxy or tri?uoromethyl; R8 
and R9 are each hydrogen, chloro, bromo, ?uoro, C1_5 
loweralkylthio, C1_5 loweralkyl, tri?uoromethyl, C1_5 
loweralkylsulfonyl, C1_5 loweralkylsul?nyl, C1_5 dilower 
alkylsulfamyl, nitro or C1_5 loweralkoxy; X is C,_,, 
alkylene, C24 alkenylene, C2_4 alkynylene or -—O—-; 

n is l or 2; 

pyridine, thiophene, pyrazine, pyrrole, furan, pyrimidine, 
benzothiazole, thiazole, pyrazole, oxazole, pyrane, pyrid 
azine, indole, thionaphthene, benzofuran, benzimidazole, 
azaindole, quinoline, isoquinoline, quinoxaline, naphthy 
ridine or benzoxazole; and M is hydrogen, C1_5 lower 
alkyl, phenyl or benzyl. 

In the most preferred aspect of this invention R1 and 
R2 is hydrogen, C1_5 loweralkyl, phenyl or benzyl; R3 
is hydrogen or C1_5 loWeral‘kyl; R4, R5, R6 and R7 are 
each hydrogen, chloro, bromo, ?uoro, C1_5 loweralkyl, 
C1_5 loweralkoxy, nitro, amino, C1_5 loweralkylamino, 
halo C1_5 loweralkyl, C1_5 diloweralkylamino, C2_5 
loweralkanoyloxy, hydroxy C2_5 loweralkanoylox'y or 
tri?uoromethyl, at most only 2 of R4, R5, R6 or R7 being 
other than hydrogen at any one time; R3 and R9 are each 
hydrogen, C1_5 loweralkyl, C1_5 loweralkoxy, C1_5 lower 
alkylsul?nyl, C1__5 loweralkylsulfonyl, chloro, bromo, 
?uoro, C1_5 loweralkylthio, tri?uoromethyl, C1_5 lower 
alkylsulfamyl, C1_5 diloweralkylsulfamyl or nitro; X is 
C14 al‘kylene, C24 alkenylene, C24 alkynylene or 
—O-—-; n isv 1 or 2; ® is phenyl; and M is hydrogen; 
C;_,, loweralkyl, benzyl or phenyl. 

This invention also relates to a method of treating 
pain, fever or in?ammation in patients using a com 
pound of Formula I, particularly and especially the pre 
ferred compounds as the active constituent. 

is the residue of benzene, naphthalene, 
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The compounds of the instant invention can be used 
to treat in?ammation by reducing in?ammation and re 
lieving pain in such diseases as rheumatoid arthritis, 
osteoarthritis, gout, infectious arthritis and rheumatic 
fever. The compounds of Formula I can also be used 
as an anti-pyretic and would be administered and used 
in the same manner and in the same dosage ranges as if 
they were being used to treat in?ammation as discussed 
further on. 
The treatment of in?ammation in accordance with the 

method of the present invention is accomplished by topi 
cally, orally, rectally or parenterally administering to 
patients a composition of a compound of Formula I, 
particularly the especially preferred compounds in a non 
toxic pharmaceutically acceptable carrier. 
The non-toxic pharmaceutical carrier may be, for ex 

ample, either a solid or a liquid. Exemplary of solid 
carriers are lactose, corn starch, gelatin, talc, sterotix, 
stearic acid, magnesium stearate, terra alba, sucrose, 
agar, pectin, Cab-O~Sil and acacia. Exemplary of liquid 
carriers are peanut oil, olive oil, seasame oil and water. 
Similarly, the carrier or diluent may include a time delay 
material such as glyceryl monostearate or glyceryl di 
stearate alone or with a wax. 

Several pharmaceutical forms of the therapeutically 
useful compositions can be used. For example, if a solid 
carrier is used, the compositions may take the form of 
tablets, capsules, powders, troches or lozenges, prepared 
by standard pharmaceutical techniques. If a liquid carrier 
is used, the preparation may be in the form of a soft 
gelatin capsule, a syrup, an aqueous solution or a liquid 
suspension. Suppositories may be prepared in a conven 
tional manner by mixing the compounds of this invention 
with a suitable non-irritating excipient which is solid at 
room temperature, but liquid at the rectal temperature. 
Such materials are cocoa butter and polyethylene glycol. 
Gels and lotions for topical application may be prepared 
in conventional manners. 
The compounds of Formula I and of the compositions 

of this invention are to be administered in an amount 
su?icient to treat in?ammation, that is to reduce in?am 
mation. Advantageously, the compositions will contain 
the active ingredient; namely, the compounds of Formula 
I in an amount of from about 0.1 mg. to 50 mg. per kg. 
body weight per day (5 mg. to 3.5 g. per patient per day), 
preferably from about 1 mg. to 15 mg./kg. body weight 
per day (50 mg. to 1 g. per patient per day). 
The method of treatment of this invention comprises 

administering to a patient (animal or human), a com 
pound of Formula I, particularly an especially preferred 
compound admixed with a non-toxic pharmaceutical car 
rier such as exempli?ed above. The compounds of For 
mula I and particularly the especially preferred com 
pounds will be administered in an amount of from 0.1 
mg. to 50 mg./kg. body weight per day, preferably from 
about 1 mg. to about 15 mg. per kilogram body weight 
per day. The most rapid and effective anti-in?ammatory 
effect is obtained from oral administration of a daily 
dsoage of from about 1 to 15 mg./kg./day. It should 
be understood, however, that although preferred dosage 
ranges are given, the dose level for any particular patient 
depends upon the activity of the speci?c compound em 
ployed. Also many other factors that modify the actions 
of drugs will be taken into account by those skilled in 
the art in the therapeutic use of medicinal agents, par 
ticularly those of Formula I, for example, age, body 
weight, sex, diet, time of adminstration, route of admin 
istration, rate of excretion, drug combination, reaction 
sensitivities and severity of the particular disease. 
The compounds of this invention may be prepared from 

their corresponding acids or esters. For example, a l-un 
substituted 3-indenyl acetic acid or ester may be ?rst con 
verted to its corresponding alcohol by methods well known 
in the art for reduction of an acid group or ester to an 
alcohol group (such as with complex hydrides, for ex 
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4 
ample, lithium aluminum hydride or calcium borohydride, 
in such solvents as tetrahydrofuran ether and the like), 
followed by condensation and dehydration with the appro 
priate aldehyde in the 1-position of the indene. This later 
reaction may readily be carried out by using a strong base 
such as alkali hydroxide or alkoxide and the like, as the 
catalyst, the reaction ‘can be carried out in a solvent, if 
desired and conveniently at temperatures of from 60° C. 
to the re?ux tempertaure of the system. Alternatively, the 
l-substituted 3-indenyl acetic acid or ester may be ?rst 
prepared followed by reduction of the acid side chain 
to the alcohol. The ethers and reverse esters of these al 
cohols may be prepared by well known etheri?cation or 
esteri?cation reactions. In those cases wherein X is oxygen, 
it is preferred to convert the ‘l-unsubstituted indene ester 
to the correspoding l-hydroxymethyl compound by re 
actions with ethyl formate and an alkali hydride, followed 
by reaction with an aryl halide to form the l-aryloxymeth 
ylidene compound, and ?nally reduction of this com 
pound to the corresponding B-ethanol compound. 
The starting material, i.e., 1-unsubstituted-3-indenyl 

acetic acids or esters are known compounds as indicated 
by such as US. patents as US. 3,654,349, 3,312,730 and 
others. The l-substituted derivatives thereof may be read 
ily prepared by condensation and dehydration of the l-un 
substituted-3~indenyl acetic acids or esters. 
The following examples are given by way of illus~ 

tration. 
‘EXAMPLE 1 

Ethyl-2-methy1-5-?uoro-3-indenylacetate 
A mixture of 0.1 mole of 2-methyl-5-?uoro-3-indenyl 

acetic acid, 0.2 gm. of p-toluene sulfonic acid, in 100 
ml. of absolute ethanol and 75 ml. of dry benzene is 
re?uxed on a steam bath while distilling the solvent. 
After 17 hours, the residual solvent is removed under 
reduced pressure. The residue is slurried in aqueous so 
duim ‘bicarbonate and then With water until neutral. The 
resulting ethyl ester is then recrystallized from ethyl 
acetate. 

Similarly, when 
a-(2-methyl-5-methoxy-3-indenyl)propionic acid, 
2-methyl-7-?uoro-3-indenyl acetic acid, 
2-methyl-6-?uoro-3-indenyl acetic acid, 
Z-methyl-S-tri?uoromethyl-3-indenyl acetic acid, 
2-methyl-5-methoxy-3-indenyl acetic acid, 
2-methyl-5-nitro-3-indenyl acetic acid, 
2-methyl-5,6-di?uoro-'3-indenyl acetic acid, 
2-methyl-5-chloro-3-indenyl acetic acid, 
Z-methyl-S-dimthylamino-B-indenyl acetic acid, 
2-methy1-5-allyloxy-3-indenyl acetic acid, 
2-methyl~5-cyano~3-indenyl acetic acid, or 
Z-methyl-S-methoxy 6-?uoro-3-indenyl acetic acid, 

is used in an equivalent amount in place of 2-methyl-5 
?uoro-3-indenyl acetic acid, there is obtained the corre 
sponding ethyl acetate. 

EXAMPLE 2 

(A) 5-Fluoro-2-methyl-3-indenyl-}8-ethanol 
To a suspension of lithium aluminum hydride (1.0 g., 

0.264 mole) in ether (50 ml.) is added methyl-S-?uoro 
2-methyl-3-indenylacetate I(9.8 g., 0.0446 mole) in ether 
(75 ml.) over 30 minutes. The mixture is heated at re 
?ux for 3 hours, cooled to 0—5° and methanol (50 ml.) 
added. Water (50 ml.) is added slowly. Magnesium sul 
fate (10 g.) is added and the mixture is ?ltered through 
diatomaceous earth. The ?ltrate is dried (MgSO4) and 
concentrated to an oil. The oil is taken up in benzene 
and chromatographed on silica gel. After elution of some 
starting material and a mixed fraction, 5-?uoro-2-methyl 
3-indenyl-?-ethanol is obtained. 

Similarly, when any of the other ethylacetate com 
pounds obtained from Example 1 are used in an equiva 
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lent amount in place of ethyl 2-methyl-S-?uoro-B-indenyl 
acetate, in the above example, the corresponding 13 
ethanol compounds are obtaned. 

(B) cis- and trans-S-Fluoro-Z-methyl-1-(4'-methyl 
sul?nylcinnamylidenyl ) -3 -indenyl-,B-ethanol 

To a solution of 5—?uoro-'2-methyl-3-indenyl-B-ethanol 
from Example 1(A) (3.84 g., 0.020 mole) in methanol 
(60 ml.) is added sodium methoxide (2.16 ‘g., 0.04 mole) 
and after solution phmethylsul?nylcinnamaldehyde (0.02 
mole). The mixture is heated at re?ux for 5 hours, 
cooled, poured into ether-water, extracted with ether, 
dried (MgSOg), and concentrated to an oil in vacuo. The 
oil is taken up in methylene chloride and chromato 
graphed on ‘silica gel and eluted with ethyl acetate. The 
fractions of eluate are concentrated to yield cis- and 
trans - 5 - ?uoro-Z-methyl-‘l-(4’-methylsul?nylcinnamyl 

idenyl) -'3 -indenyl-?-ethanol. 
Similarly, when an equivalent amount of any of the 

other ethanol ‘compounds obtained from Example 2(A) 
above are used in place of S-?uoro-Z-methyl-3-indenyl-;3 
ethanol, there is obtained the corresponding 1-(4V’-methyl~ 
sul?nylcinnamylidenyl) - 3 - indenyl-p-ethanol compound. 

Similarly, when an equivalent amount of the aldehyde 
of Table I below is used in place of 4-methyl-sul?nylcin 
namaldehyde in the above procedure, the corresponding 
1-substituted-Z-methyL5-?uoro-3-indenyl - B - ethanol is 
obtained. 

TABLE I 

a-tolualdehyde 
cinnamaldehyde 
hydrocinnamaldehyde 
2-methoxycinnamaldehyde 
4-methoxycinnamaldehyde 
4-ethoxycinnamaldehyde 
3,4-dimethoxycinnamaldehyde 
4-methylcinnamaldehyde 
4-t-butylcinnamaldehyde 
2~nitrocinnamaldehyde 
3-nitrocinnamaldehyde 
4-nitrocinnamaldehyde 
4-dimethylaminocinnamaldehyde 
4-diethylaminocinnanamaldehyde 
2-chlorocinnamaldehyde 
4-chlorocinnamaldehyde 
2,4-dichlorocinnamaldehyde 
4-bromocinnamaldehyde 
4~methylthi0cinnanamaldehyde 
2-methylsul?nylcinnamaldehyde 
4-methylsulfonylcinnamaldehyde 
4-chlor0-a-methylcinnamaldehyde 
4-chloro-2-nitrocinnamaldehyde 
4-chloro-3-nitrocinnamaldehyde 
S-chloro-2-methylcinnamaldehyde 
4-nitro-u-methylcinnamaldehyde 
4-nitro-B-methylcinnamaldehyde 
4-nitro-B-phenylcinnamaldehyde 
a-methylcinnamaldehyde 
u-ethylcinnamaldehyde 
B-methylcinnamaldehyde 
B-ethylcinnamaldehyde 
u-?-dimethylcinnamaldehyde 
ot-pentylcinnamaldehyde 
a-cyclopentylcinnamaldehyde 
3,4-methylenedioxycinnamaldehyde 
3,4,5 -trimethoxycinnamaldehyde 
3,4-dimethoxy-a-methylcinnamaldehyde 
4-isopropyl~a-methylcinnamaldehyde 
4-methoxyhydrocinnamaldehyde 
2-methylhydrocinnamaldehyde 
4-methylhydrocinnamaldehyde 
4-sec butylhydrocinnamaldehyde 
4-nitrohydrocinnamaldehyde 
4-chlorohydrocinnamaldehyde 
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6 
4-methylthiohydrocinnamaldehyde 
4-methylsul?nylhydrocinnamaldehyde 
4-methylsulfonylhydrocinnam aldehyde 
4-nitro-a-methylhydrocinnamaldehyde 
4-nitro~?-methy1hydroeinn am aldehyde 
4-chloro-a-methylhydrocinnamaldehyde 
4-chloro-?-methylhydrocinnamaldehyde 
a-methylhydrocinnamaldehyde 
,?'methylhydrocinnamaldehyde 
a, a-dimethylhydro cinnamaldehyde 
4-chloro-a-tolu aldehyde 
4-methoxy-a-tolualdehyde 
4-methylthio-a-tolu aldehyde 
a-methyl-a-tolualdehyde 
a-ethyl-a-tolu aldehyde 
4-nitro-a-methyl-a-tolualdehyde 
4-chloro-wmethyl-a-tolualdehyde 
4-pheny1butan a1 
4-phenyl-2-butenal 
2’-thienylacetaldehyde 
,8- (2’-thienyl ) propenal 
?- ( 2’-thienyl) propanal 
3 ’-pyridylacetaldehyde 
4’-pyridylacetaldehyde 
2'-pyridylacetaldehyde 
2'-furylacetaldehyde 
5 '-chloro-2'-thienylacetaldehyde 
u-naphthylacetaldehyde 
?-naphthylacetaldehyde 
?- ( 2'-furyl ) prop enal 
#- ( 2’-pyridyl ) propenal 
[3- ( a'-naphthyl) propen al 
[3- (3 ’-pyridy1) prop enal 
13-(4'-pyridyl)propenal 
p-(2'-fury1)propana1 
l3- (2’-pyridyl) prop anal 
B- (a’-naphthyl ) prop anal 
[3- ( 2’-quino1yl) propanal 
?- ( 2’-pyrrolidinyl) propanal 
,3- (2’-benzofuranyl) propanal 
?~ ( 2'-quinolyl ) propenal 
?- ( 2'-pyrrolyidinyl ) propenal 
?- ( 2'-naphthyl ) propenal 
B,/8-diphenylpropenal 
2’-indanacetaldehyde 
#- ( 2’-benzothiazole ) propenal 
13- (3 ’-nitro-2'-thienyl) propen al 
13- ( l’-methyl-2’-pyrrolyl ) propenal 
?-( 1'-methyl-2'-pyridyl) propenal 

EXAMPLE 3 

cis-S-Fl-uoro-3-(Z-methoxyethyl)-2-methyl-l~(p-methyl 
sul?nylcinnamylidenyl)-indene 

To cis-S-?uoro-Z-methyl-l-(p-methylsul?nylcinnamyli 
denyl)-3-indenyl-B-ethano1 from Example 2(B) (0.0017 
mole) in dimethoxyethane (10 ml.) is added oil-free so 
dium hydride (‘0.048 g., 0.002 mole) and the mixture is 
stirred at 25° for 1 hour. To the mixture is added methyl 
iodide (2.28 g., 0.016 mole) and stirring at 25° is con 
tinued for 18 hours. The mixture is poured into methylene 
chloride-water, extracted with methylene chloride, the 
methylene chloride extract washed with water, dried 

and concentrated. The concentrate is chromatographed 
over silica gel and the eluate concentrated to yield cis-5 
?uoro-3-(Z-methoxyethyl)-2-methyl-‘1-(p - methylsul?nyl 
cinn-amylidenyl) -indene. 

Similarly, when an equivalent amount of any one of 
the other 1-(p-methylsul?nylcinnamylidenyl)-3-indenyl-/S 
ethanol compounds obtained from Example 2(B) are used 
in place of 5-?uoro-2-methyl-1-(4'-methylsul?nylcin 
namylidenyl)-3-indenyl ethanol in the above example, 
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there is obtained the corresponding 3-(methoxyethyl) 
compound. 

Similarly, when an equivalent amount of any one of 
the 1-substituted-2-methyl-5-?uoro-3-indenyl-5 - ethanol 
compounds obtained from Example 2(B) are used in place 
of the indenyl-B-alcohol above, there is obtained the corre 
spondingly 1-substituted-3-(methoxyethyl) compound. 

Similarly, when an equivalent amount of ethyl iodide, 
benzyl iodide or acetylchloride is used in place of methyl 
iodide in the above example, there is obtained the corre 
sponding ethoxyethyl, benzyloxyethyl, acetoxyethyl com 
pound. 

EXAMPLE 4 

(A) Methyl 5-?uoro-‘2-methyl-3-indenylformate 
A mixture of 6-?uoro-2-methyl-l-indanone (49.2 g., 

0.30 mole), “activated” zinc dust (25.4 g., 0.40 mole), 
ethyl chloroformate (32.6 g., 0.3 mole) and a crystal of 
iodine in dry benzene (1.5 liters) is re?uxed for 5 hours. 
The mixture is poured into sulfuric acid (5%, 1.5 liters) 
and extracted with ether, the ether extract dried (MgSO4) 
and the ethereal solution concentrated. The crude ester is 
redissolved in benzene (440 ml.), phosphorus pentoxide 
(88 g.) added and the resulting mixture re?uxed for 30 
minutes. The mixture is decanted, the residue washed with 
‘benzene, the benzene layers are combined, washed with 
water, saturated salt solution and dried (MgSO4). The 
benzene solution is concentrated in vacuo and the residue 
recrystallized from ethyl acetate-n-hexane to obtain 
methyl 5-?uoro-2-methyl-indenylformate. 

Similarly, when an equivalent amount of 

5,6-di?uoro-2-methy1-l-indanone, 
6-cyano-2-methyl- l-indanone, 
6-dimethylamino-2-methyl-l-indanone, 
6-allyloxy-2-methyl- 1 -indanone, 
S-?uoro-6-methoxy-2-methyl- l-indanone, 
6-methoxy-2-methyl- l-indanone, 
4-?uoro-‘2-methyl-l-indanone, or 
6-tri?uoromethyl- l-indanone 
is used in place of 6-?uoro-2-methyl-l-indanone in the 
above example, there is obtained the corresponding 
methyl-3-indenylformate. 

(B) 5-Fluoro-3-hydroxymethyl-2-methylindene 
"Methyl 5-?uoro-2-methylindenylformate (41.2 g., 0.2 

mole) by the method of Example 2(A) is covered to the 
subject compound. 

Similarly, the other methyl-3-indenylformate com 
pounds are converted to their 3-hydroxymethyl com 
pounds. 
(C) cis- and trans-S-Fluoro-3-hydroxymethyl-2-methyl-1 

(p-methylsul?nylcinnamylidenyl)-indene 
5-Fluoro-3-hydroxymethyl-2-methylindene (0.1 mole)‘ 

by the method of Example 2(B) is converted to the sub 
ject compound. 

Similarly, the other 3-hydroxymethyl compounds from 
4(B) above are converted to their l-(p-methylsul?nyl 
cinnamylidenyl) compounds. 

Similarly, when an equivalent amount of the aldehydes 
as described in Example 2 are used in place of p-methyl 
sul?nylcinnamaldehyde in Example 4(C) above, there are 
obtained the corresponding 1-substituted-3-indenyl meth 
anol compounds. 

(D) cis'5-Fluoro-3-methoxymethyl-2-methyl-1-(p-methyl 
sul?nylcinnamylidenyl) -indene 

cis-S-Fluoro-S-hydroxymethyl-2-methyl-1-(p - methyl 
sul?nylcinnamylidenyl)-indene (0.01 mole) by the method 
of Example 3 is converted to the subject compound. 

Similarly, the other 1-(p-methylsul?nylcinnamylidenyl) 
compounds from Example 4(C) above are converted to 
their methoxymethyl derivatives. 
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EXAMPLE 5 

cis~ and travzs-S-Fluoro-2-methyl-1-(p-methylthio 
cinnamylidenyl)-3-indenyl ethanol 

To a solution of 5-?uor0-2-methyl-3-indenyl ethanol 
(0.020 mole) in methanol (60 ml.) is added sodium me 
thoxide (2.16 g., 0.04 mole) and after solution p-methyl 
thiocinnamaldehyde (0.02 mole). The mixture is heated 
at re?ux for 5 hours, cooled, poured into ether-water, ex 
tracted with ether, dried (MgSO4) and concentrated to an 
oil in vacuo. The oil is taken up in methylene chloride 
and chromatographed on silica gel and eluted with ethyl. 
acetate. The fractions of eluate are concentrated to yield 
cis- and trans-5-?uoro-2-methyl-l-(p-methylthiocinnamyl 
idenyl)-3-indenyl ethanol. 

EXAMPLE 6 

(A) 5 -Fluoro-2-methyl-3- ( 2'-methoxyethyl ) -indene 
To 5-?uoro-2-methyl-3-indenyl ethanol from Example 

2(A) (0.0017 mole) in dimethoxyethane (10 ml.) is add 
ed oil-free sodium hydride (0.048 g., 0.002 mole) and 
the mixture is stirred at 25° for 1 hour. To the mixture 
is added methyl iodide (2.28 g., 0.016 mole) and stirring 
at 25 ° is continued for 18 hours. The mixture is poured 
into methylene chloride-water, extracted with methylene 
chloride, the methylene chloride extract washed with 
Water, dried (MgSO4) and concentrated. The concentrate 
is chromatographed over silica gel and the eluate concen~ 
trated to yield 5-?uoro-2-methyl-3-(2’-methoxyethyl) 
indene. 
(B) cis-5-Fluoro-3- (2'-methoxyethy1) -1- (p-methylthio 

cinnamylidenyl)-indene 
A solution of Example 6 is condensed with p-methyl 

thiocinnamaldehyde using the procedure of Example 5 
to yield the subject compound. 

EXAMPLE 7 

(A) (3-Chloro-4-methylthio)-phenylpropargaldehyde 
A mixture of 3-chloro-4-methylthiocinnamaldehyde 

(2.0 mole) and acetic acid (1.5 liter) is stirred vigorously 
while bromine (320 g., 2.0 mole) is added dropwise at 
25 °. Powdered anhydrous potassium carbonate is added 
at 25 °. When the evoluation of gas stops the mixture is 
re?uxed for 30 minutes, cooled and poured into cold 
water (2.5 liter). The mixture is cooled to 0-5" with 
stirring and stirred at this temperature overnight. The 
precipitate is separated by ?ltration without drying and 
crystallized from ethanol-water. 3-Chloro-4-methylthio-u 
bromocinnamaldehyde is ?ltered, washed and dried in air. 
The aldehyde ( 1.6 mole), methyl orthoformate (244 g., 

2.3 mole), absolute ethanol (320 ml.) and ammonium 
chloride (4.0 g.) are re?uxed for 30 minutes, low boiling 
components distilled at atmospheric pressure and distilled 
in vacuo to yield l,1-dirnethoxy-3-(3'-chloro-4'-methyl 
thiophenyl)-2-propene. To this compound (1.35 mole) is 
added potassium hydroxide (132 g., 2.0 moles) in meth 
anol (1400 ml.). The mixture is re?uxed for 3 hours and 
poured into water (11.3 liter). The mixture is extracted 
with chloroform (3 X 1.5 liter), the combined chloroform 
extracts washed with water (3X 660 ml.) and dried 
(Na2SO4). The chloroform is distilled and the residue 
fractionated in vacuo to obtain 1,l-dimethoxy-(3'-chloro 
4’-methylthiophenyl)-2-propane. This compound (1.0 
mole) is added to water (1 liter) containing concentrated 
sulfuric acid (70 ml.) and the mixture is heated on the 
steam bath for 30 minutes with occasional mixing. The 
mixture is extracted with ether (3X 750 ml.), the ether 
extract washed with water and saturated salt solution, 
dried (NagSO) and concentrated to an oil at atmospheric 
pressure. The oil is distilled in vacuo to yield (3-chloro-4 
methylthio)-phenyl propargaldehyde. 
(B) cis- and trans - 5 - Fluoro-Z-methyl-l-(3'-chloro-4’ 
methylthiophenylpropargylidene) ~34ndenyl-?-ethanol 
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(3-Chloro-4-methylthio)-phenylpropargaldehyde (0.2 

mole) and ethyl 5-?uoro-2-methyl-3-indenyl-/3-ethanol 
(0.2 mole) are condensed by the method of Example 2(B) 
to yield the subject compounds. 

Using the same reaction conditions and techniques, the 
following compounds are obtained: 

Starting material Product 

Ethyl 5,6-di?uoro-2-methyl- cis- and trans-5,6-di?uoro-2-methyl-l 
3-indenyl-?-ethanol. (3’-chloro-4’-methylthiophenyl 

propargylldene)-3-indenyl ethanol. 
Ethyl 5-methoxy-6-?uoro-2- cia- and trans-5-methoxy-6-?u0ro-2 
methyl-B-lndenyl-?-ethanol. methyl-1-(3’-chloro-4 -methylthio- ' 

phenylpropargylidene)-3-indenyl 
ethanol. ‘ 

Ethyl 5-dimethylamln0-2- cis- and trans-5-dimethylarnlno-2 
methyl-3-indenyl-?-ethanol. methyl-l-(3’-ehloro-4 -rnethyl 

thiophenylpropargylidene)-3~ 
indenyl ethanol. 

Ethyl 5-allyloxy-2-methyl- cis- and trans-li-allyloxy-Z-methyl-l 
3-lndenyl-?-ethan0l. (3’-chloro-4’-methylthiophenyl 

propargylidene)-3-indenyl ethanol. 
Ethyl 5-cyano-2-methyl~3- cis- and trans-5-eyano-2-methyl-1 
indenyl-?-ethanol. (8’-ehloro-4’-methylthiophenyl 

- propargylindene) ~3-indeuyl 
ethanol. 

Ethyl 6~?u0ro-2-methy1-3- cz's- and trans?-?uoroé-methyl‘l 
indenyl-?-ethanol. (3’-chloro~4’-methylthiophenyl 

propargylidene)-3-indenyl ethanol. 

Similarly, when an equivalent amount of any of the 
other ethanol compounds obtained from Example 2(A) 
are used in place of 5-?uoro-2-methyl-3-indenyl-jB-alcohol 
in the above Example 7(B), there is obtained the cor 
responding 1 - (3’-chloro-4’-methylthiophenylpropargyl 
idene)-3-indenyl-l9-ethanol compound. 

Similarly, when an equivalent amount of any one of 
the 3-(hydroxymethyl) compounds obtained from Exam 
ple 4(B) are used in place of 5-?uoro-2-methyl-3-indenyl 
p-ethanol in Example 7(B) above, there is obtained the 
corresponding 1-(3'-chloro-4'-methylthiopropargylidene) 
3-indenyl methanol compound. 

EXAMPLE 8 

(A) t-Butyl 5-?uoro-2-methyl-3-indenyl-a-propionate 
Ethyl 5-?uoro-2-methyl-3indenyl-“propionate (246.3 

g., 1.0 mole), t-butyl acetate (700 g., 6.0 mole) and so 
dium methoxide (108 g., 2 mole) under nitrogen are 
stirred and re?uxed at 10:1 ratio through a 1.5’-column 
packed with glass 1A3" helices. The mixture is distilled 
for 18 hours and 250 m1. of distillate is collected. The 
excess of t-butylacetate is distilled in vacuo and the resi» 
due is taken up in methylene chloride, ?ltered through 
diatomaceous earth then through acid-washed alumina. 
The methylene chloride is removed and the residue crys 
tallized from acetone-n-hexane to yield t-butyl 5-?uoro-2 
methyl-3-indenyl-a-pr0pionate. 

l(1B) t-‘Butyl S-?uoro-1-hydroxymethylene-2-methyl-3 
indenyl-a-propionate, sodium salt 

To a mixture of t-butyl 5-?uoro-2-methyl-3-indenyl-a 
propionate (55.3 g, 012 mole) in benzene (500 ml.) and 
ethyl formate (74.1 g., "1.0 mole) is added oil-free sodium 
hydride (7.2 g., 013 mole). The mixture is stirred at room 
temperature 1 hour each day for 2 days. Any remaining 
sodium hydride is decomposed by the addition of methanol 
(20 ml.) in ether ‘(1100 ml.). Thev salt is ?ltered, washed 
with ether and dried in vacuo. ‘ 

(1C) cis- and trans~'5-Fluoro-2-methyl-1-(p-methylthio 
phenoxymethylidene)-3-t-butyl-indeny1-u-propionate 
The sodium salt (32.6 g., 0.01 mole) from Example 

8(IB) in dimethoxyethane (200 ml.) is heated at re?ux 
with stirring for 15 hours with p-methylthiophenyl iodode 
(25.0 g., 0.01 mole). The mixture is concentrated in 
vacuo to remove solvent, taken up in methylene chloride 
water, the layers separated and the water layer extracted 
with methylene chloride (2x 100 ml.). The combined 
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10 
methylene chloride layers are concentrated to 1/3 volume 
and chromatographed over silica gel and eluted by 
methanolic chloroform to separate cis- and trans-isomers. 

10D) 5-Fluoro-2-methyl-1- (p-methylthiophenoxy 
methylidene)-3-indenyl-a-propanol 

The product of Step (C) above is reacted in accordance 
with Example 2(A) to yield the subject product. 

Similarly, when an equivalent amount of p-methylsul 
?nylphenyliodide is used in place of p-methylthiophenyl 
iodide in Example 8|(C) above and the product reacted 
‘by the method of 8‘(D) above, there is obtained the cor 
responding 1 - (p - methylsul?nylphenoxymethylidene) 
compound. 

Similarly, when an equivalent amount of any one of 
the ethyl acetate compounds obtained from Example 1 is 
used in place of t-butyl-5-?uoro-2-methyl - 3 -indenyl-a 
propionate in Example 81(B) above and the resulting prod 
uct used in Example 8(C) followed by 8(D), there is 
obtained the corresponding 1 - (p - methylthiophenoxy 
methylidene)J3-indenyl-?-ethanol compound. 

EXAMPIJE 9 

5-Fluoro-3-(2’-methylethyl)42-methy1-1-( p-methylthio 
phenoxymethylidene)-3-indene 

The method of Example 3 is carried out using an equiv 
alent amount of 5—?uoro-2-methyl-'l—(p - methylthiophen 
oxymethylidene)-3-indenyl-l8-ethanol in place of S-?uoro 
'2-methyl-1-(p-methylsul?nylcinnamylidenyl)-3 - indenyl 
?-ethanol, the subject compound is obtained. 

vEXAMP'L‘E 10 

(A) 5-Fluoro-3»(2-methoxyethyl)-2-methyl indene 
'The procedure of Example 3 is carried out using an 

equivalent amount of '5-?uoro-2-methyl - 3 - indenyl - )3 
ethanol in place of 5-?uoro-2-methyl-‘1-'(p-methylsul?nyl— 
cinnamylidenyl)-indenyl-,B-ethanol to obtain the subject 
compound. ' 

(B) S-Fluoro-B - (2-methoxyethyl) ~2'methylJ1-(p-methyl 
sul?nylcinnamylidenyl) -indene 

The product of Example 10(A) above is used in place 
of (in an equivalent amount) 5-fluoro-2-methyl-3-indenyl 
?-ethanol in Example 2(B), and said procedure carried 
out to yield the subject compound. 

-11 

\A mixture of i260 parts of 5-?uoro-2-methyl-l-(p-meth 
ylsul?nylcinnamylidenyl) -3-.indenyl-B-ethanol and 25 parts 
of lactose is granulated with suitable water and to this is 
added 100 parts of maize starch. The mass is passed 
through a 16 mesh screen. The granules are dried at a 
temperature below 60° C. ‘The dry granules are passed 
through a 16 mesh screen and mixed with 3.8 parts of 
magnesium stearate. They are then compressed into 
tablets suitable for oral administration. 

Similarly, when 250 parts of 

cis-S-?uoro-B-(Q-methoxyethyl)~2Jmethyl41~(p-methyl 
sul?nylcinnamylidenyl) -indene, 

cis- and trans-S-?uoro-Z-methyl-l-(3’-chloro-4'-methyl 
thiophenylpropargylidene)-3-indenyl-?-ethanol, 

5-?uoro-'2-methyl-'1-( p-methylthiophenoxymethylidene) 
‘3-indenyl-a-propan0l, 

'5 -?uoro-3- ( 2’-methoxyethyl) ~2-methyl- 1-( p-methylthio 
phenoxymethylidene ) -3 -indene, 

5-fluoro#2-methyl-1-( p-methylsul?nylphenoxymethyli 
dene)-3-indenyl-a-propanol, or 

5-?uoro-2-methylJ1-(p-methylsul?nylphenoxymethyli 
dene)-3-indenyl-p-ethanol 

is used in place of 5-?uoro-2-methyl-l-methylsul?nylcin 
namyl1denyl-3-indenyl - ,8 ~ ethanol in the above example, 
tablets suitable for oral administration are obtained. 
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What is claimed is: 
1. A compound of the formula: 

, R’Wfgm 
R Y-m - “ | 

R; U 11 
l 

i‘ 
go \ 

R3 R 

wherein: 
R1 and R2 are hydrogen, C1_5 loweralkyl, C2_5 lower 

alkenyl, phenyl or benzyl; 
R3 is hydrogen, CH, loweralkyl or C1_5 chloro, bromo 

or ?uoro loweralkyl; 
R4, R5, R6 and R7 may be hydrogen, halo C1_5, lower 

alkyl, halo C1_5 loweralkyl, C1_5 loweralkoxy, or 
tri?uoromethyl; 

R8 and R9 are each hydrogen, chloro, bromo, ?uoro, 
C1_5 loweralkylthio, C1_5 loweralkyl, tri?uoro 
methyl, C1_5 loweralkylsulfonyl, C1_5 loweralkylsul 

?nyl, nitro or C1_5 loweralkoxy; with the proviso 
that one of R8 or R9 be C1_5 lower alkyl sulfonyl or 
CH, lower alkyl sul?nyl; 

X is a C2~4 alkylene, C1-4 alkenylene, 02-4 alkynylene or 
s 

n is 1 or 2; 

@ is phenyl; and 
M is hydrogen, C1__5 loweralkyl, phenyl or benzyl. 
2. The compound of claim 1 wherein R1 and R2 is 

hydrogen, C1_5 loweralkyl, phenyl or benzyl; R3 is hydro 
gen or C1_5 loweralkyl; R4, R5, R5 and R7 are each hy 
drogen, chloro, bromo, ?uoro, C1_5 loweralkyl, C1_5 
loweralkoxy, nitro, amino, halo C1__5 loweralkyl, 
C2_5 loweralkanoyloxy, hydroxy or tri?uoromethyl, 
at most only 2 of R4, R5, R6 or R», being other 
than hydrogen at any one time; R8 and R9 are each hydro 
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gen, C1_5 loweralkyl, C1__5 loweralkoxy, C1_5 loweralkyl 
sul?nyl, C1_5 loweralkylsulfonyl, chloro, bromo, ?uoro, 
C1_5 loweralkylthio, tri?uoromethyl, C1_5 diloweralkyl 
sulfamyl or nitro; X is C14 alkylene, C24 alkenylene, 
C24 alkynylene or —O-—; n is 1 or 2; and M is hydro 
gen, C1_5 loweralkyl, benzyl or phenyl. 

3. The compound of claim 2 wherein X is C1_2 alkyl 
ene, C2_3 alkenylene, C24 alkynylene or —O—. 

4. The compound of claim 2 wherein: 
R1 is hydrogen; 
R2 and R3 are each hydrogen or loweralkyl; 
R4 to R7 are each hydrogen, chloro, bromo, ?uoro, 

C1_5 loweralkyl, C1_5 loweralkoxy or C24 lower 
alkenyloxy; 

RB and R9 are each hydrogen, chloro, bromo, ?uoro 
C1_5 loweralkoxy, C1_5 loweralkylsul?nyl, C1_5 
loweralkylthio or C1_5 loweralkylsulfonyl; 

M is hydrogen or C1_5 loweralkyl; 
n is 2; and 
X is C1_2 alkylene, C24 alkynylene or —O—. 
5. The compound of claim 4 wherein: 
R2 is hydrogen; 
R3 is methyl; 
R4, R5, R7 and R8 are each hydrogen; 

R9 is methylsul?nyl, or methylsulfonyl or methylthio; 
and 

M is hydrogen. 
6. The compound of claim 5 wherein R9 is methyl 

sul?nyl. 
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